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ABSTRACT: 

PURPOSE: To grow a group IV thin film of monoatomic 
layer order over a wide 

area, by repeating alternately a process to supply group IV 
halide or group IV 

halide radical and a process to supply hydrogen radical. 

CONSTITUTION: After the pressure in a reaction chamber 1 
is decreased, the 

temperature of a substrate 4 is kept at 500&deg,-C. 
Trichlorosilane as a group 

IV source is made to flow toward a 100SCCM exhaust pipe. 
At the same time, 

hydrogen plasma is generated by hydrogen radical generator 
6. Pressure valves 



10 and 11 are so adjusted that vacuum inditors 7 and 6 show 
1 Torr. Firstly, 

the rection chamber side of a cross valve 2 is opened for 3 
seconds to flow the 

trichlorosilane. Next, the cross valve 2 is shut for 2 
seconds, and purge gas 

is made to flow to replace the inside of the reaction 
chamber. A cross valve 3 

is opened to flow hydrogen radical for 3 seconds . The 
cross valve 3 is shut 

for 2 seconds, and purge gas is made to flow. These 
processes are designated 

as a cycle, specified frequencies of which are repeated. 
Thereby, a group IV 

thin film of monoatomic layer order is grown over a wide 
area. 



COPYRIGHT: (C) 198 8 , JPO&Japio 



® a * a » » jf (j p) © » st ai m ^ h 
©&PJ#i*£r$g (A) 69220 

©Int. CI. < «StJS2-t ffrtSSS^- @»M PSfP63^(l988)3^29B 

H 01 L 21/205 7739- 5F 

©ft m 0S61- 214458 
©Hi m 0861(1986) 9^100 

®ft S8 * 5 ? 56 ft &&fPi£E£5Tg33gl^ B#mM*te$#*trt 

®« a a rt ft • 



ft Pfl <7> £ ft 

IV m ¥ 31 * » jR O $51 & 2f & 
£ US 1 o X ii i: . lt!filV«7C*«r*OAoyy-ffc 

& *n co p m % m 93 

( « * o « K ) 

x'J n>-£&^fc^£IV&¥£tett¥$fcX£ 
<0 + ft 8 T A 0 . xO*Iffili>£ffiiEffi£j£tfT 



USOI 3 * ¥ * r >W ^WitMy^l 

BEcOCVD (fc^tt^ftft&fc) B E , Ty 

X7S|f*f!ffllfcCVD^»^< w*ST«3i$ 

A 5 vMi * B a H ft <n ft ® # 3? & 3 fx r m a . 
C & m it m ft t J: 5 i: -r & IB! e ] 

3: 4> £ v> . 3EfcKff#«£$-fc-r*fc*>fc:;y* 
^^$rm»tc*i«-raw. £ < CO X * # # ^ *C 

f & ; k*<if j tfflftt^ot & i'fc . JSC 



-87- 



6. U 1 L , TO Hs L *: J: 3 fc: . 3& £ < <0 S3 & ;\" ^ 

a n -c ft o tz . 

lit. S^lVftTGffcfc^O^ny^fcftXte* 

* ft * m <i * <t) 7 y # iv tut ¥ pbl m t h x g r* * 



lM»Bfl63-G9220 (2) 
jS-caawfcft^iR^Kje^^T-rs. m tz « « 

S*t:*)« Ltv^fcft, # x <o & it # & & 

S IE £ 0 16 3 * *p . ^^il^^^ftj-lt ffti Jb 
c5 *> ffl £ it x * X * «t 42- £ $T V* . i^C^2 

ft * . ztiiz £ n . mtt^ns^/gsriv 

^ I 7C U v^i . ClcOX^tt. aiftifl^'^^ 

/bo # * * £ #> . JK ^ ffi fil fc: Jb fc r S £ £ 

& ± ft * *: J: d £#&»JHcJ;£]Vi£*&flc?3& 
O * it # & "C ft . mills I <r>xn& kVWtlft -Z 



& ^ t a* *r ^ r ft h . l *: # o r . j$ g m W- \t ffir 

$ £ 0j fl) f£ "C ft £ . 3EfcHlHfi»lfeJ;V»2 

x'fc%-?hm®.\±®&tfA&i}^ *s j* j; ^ # * 

£ . j£ a£ 3f 0 4£ (3 h L 3: V * T' . o 

* « * ^ « « * - K * R-C * * t 4 W jfl[ * 
i -> T ^ * . 1 t^f;/K'iIf HgJK^K^T' 
ft S fc tf> . ft 0g KT J* IT i* L- fc J: 5 

£*ffifl*«££&t!tR#fc&E^lffit h ft&fc 

(i n i *? bjj n -c <i 4 n # , j: 3 £ # £ ^ fi 



C H ^ ^ D 

m m t h . 
( i ) 

<!0«ftHp*IV86V-x (SiK-^f) tc ft ffl L. T 

S . ^ 7 y ^ ;u ii 1 oo?a*iH^i^U 

ttl^. SlCSlli^^TJiO 1 O-'TorrJ t 

8^ *r eg r a . ^ ^ «f a k ft ^ o . z##2, 

(i: * ^ y V ij )V $- X 5 fc: R ^ £ 1 (c ^ V < . 3D * 



m 1 Sr 1 0' 4 Torrfi4t*ELfeH, £ « iS £ £ 

C<0££7k$S£ft(ilOO SCCMT 
*> S . *S»7 , 8f9tt#lTorrfc&£j;3£E 
ft H ft '< * 7 1 0 . Il«r«ft^«.i-f3»ia 
£^#25-^)6111^^ U h l» ? a d ? y £ 

at -r . &iw2#ta = ;fr#2$rP?jtLT. - x # 
*Ur A6^ttM a ) £ as l s jc g * m ti. . 

4 * ft « It < 0 iS "f . 1 t0^t»1.5 A3* 



**GflBB63-G9220(3) 

8ft>'J3yt*Ki:i { i)A">fe. 3 0 0 0 V 
4 ;/K 4 7 0 0 A§5<0!»i?£ft*£ttfT^\ 
Kl^^li t 1 % IS ft k # # fc ^ - -c & o . 

£*#%£aa^£^>r?/u&#ic. a * tt nc » 
/f^tt-iMPtj: t # *r t a * . 

( 3S!ft M 2 ) 

oy^lt«i07^/^H» 2 7 rt* fr ic iS Jd 3 

ft r ^ * . ivfl(Aoyyft»(07y^/ni«ffl8t 



5 oict Lfc. ^«ttieifcwifcra«(c3»j3h 
y;DDy^«7x*/Kii&, 2 & ia w a is » 

3f*ia**?$'"a/l'*>«te£fc£3r3. « V* T 2 

v*. 35 (c ffi ft T /JSC ^ 1 

*-y-<r)m®3 y t o - >v # ^ ei k ^ ^ ti tz 

0 . iL-^f/W7» iS co tsj flg tt t ± i KXi . & 
fc> £ ft ffl 1 l:PI«t:*SIV«iAoyyft%^ 4 

f ft ^ <o m m ) 

IV & <o /> n y v ft m & £ w\± N J\ o y >- ft ft 



<0 v V /J 




* e* & 


£ 35 l 


o I 








h 


SB 2 O X 


S £ 3* 




< 9 






m 


ft * 


ft 5ft-*- 






(?) m a 


* « * - 


y 


- 


KUt ^ 






4 IS) B* 


«««« 




i? ^ 


o T 








2: 






, XT 






£ £ IS flu 


11 








p B 0 S IK ± tc x 



l-JR«ft, 2, 3 = 4-*«, 5 - 

^ % & . 6 - * * 5 i"' * IV £ j£ » , 7 , 8 , 9 - 
H 2 It . 10. 1 1 - ft H ft A A> y . 1 2-i 



89 



W363-G9220 (4) 



*)V7. i3-E^JPi5^/^, 14, 15, l 

6 - » A IK ' 2 1 R fc « • 2 2, 2 3 - Z # 

2 4---S4K 2 5-«»*F. 26-*«7^ 
# /!✓ ± Jfc *K 27-^ADyyt»»?^*^t 

H , 28. 29, 3 0 ~ * fi IK 31, 32. 
3 3 - £E ft IK 4 1, 4 2, 4 3 -ff^5^^ 

7 , 4 4- ±A/^. 



ft si A #a± rt « 





4* 



On 



«3 ^ 

^ if 





33 



22, 23 



23,27,30- % £ff 

A/, 42,43 ~~&ftm&)XM- 

■44 -$A"^7*' 



# 2 m 



-90- 



